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Ask  anyone  who’s  seriously  involved  '  — W 

in  CIM  (computer  integrated  manufacturing) 
what  worries  them  most  and  they’ll  give  vou  one  _  _  , 

consistentanswer,“systemfailure.’’Thatswhenthe  '^(i 

domino  theory  goes  to  work.  Because  when  the  computer  goes 
down, your  wnde  operation  goes  down  with  it. 

Now  ask  them  what  they  look  for  most  in  a  computer  and  they'll 
answer,  “affordable  power!’  Because  manufacturing  people  know  that 
power  is  speed,  that  speed  is  time,  and  that  time  is  money. 

They  also  know  that  reliability  is  critical  to  keeping  thi 
operation  running  smoothly  and  profitably  from  inventory 
management  to  corporate  wide  networking  to  shop  ft 
contra  and  distribution. 

So, it  should  come  asnosurprisethat  when 
people  learn  Stratus  makes  the  most  complete, 
effective  on-line  system  featuring  hardware- 
based  fault  tolerance  they  respond,  mtelligendy 
enoudh  by  buying  it 

What  is  surprising  is  the  tact  that  Stratus 
computers  are  priced  lower  than  many  others 
that  offer  less  power  and  no  fault  tolerant 
architecture  at  all. 

If  you’re  senously  considering  auto¬ 
mating  your  manufacturing  do  what  so 
many  others  have  done  -  pick  Stratus . 

Let  us  show  you  how  Stratus  supports 
MAP  in  die  factory  of  the  Future .  Call  our 
Marketing  ServicesDeptnowat 
800-752-4826.  InMA  800-221-6555. 


Ttenmoosteffectivefauktnto 

OCrPoomputtryoucanbuy 

Stratus  Computer  Inc,  Marlboro,  MA  01752 


Tape  coated  with  Du  Pont  Chromium  Dioxide 


This  compact  cartridge*  is  a  major 
innovation  in  computer  tape  technology.  It 
holds  20%  more  data  than  a  standard  10'/2" 
reel.**  Yet  it  takes  only  one-fourth  the  storage 
space. 

A  key  reason  for  this  increase  in  storage 
capacity  is  the  chromium  dioxide  magnetic 
crystal. 


Thanks  to  Du  Pont  chromium  dioxide, 
the  18-track  tape  has  a  recording  density  of 
about  38,000  bytes  per  inch — six  times 
higher  than  the  current  industry  standard. 
This  higher  density  makes  it  possible  to  pack 
more  than  a  reel  of  data  into  the  compact 
4"  x  5"  cartridge  you  see  above. 

The  higher  density  also  contributes  to 


In  this  much  space. 

On  chromium  dioxide  tape. 


stores  20%  more  data  in  75%  less  space. 


an  improved  data  transfer  rate  of  3  MBytes 
per  second  So  now  you  can  process  infor¬ 
mation  more  than  twice  as  fast  as  before. 

Du  Forit  not  only  invented  chromium 
dioxide  but  is  committed  to  developing  its 
use  in  new  magnetic  recording  applications, 
including  high  density  data  tape.  So  when 
buying  data  cartridges,  make  sure  you  ask  for 


tape  made  with  Du  Pont  chromium  dioxide. 

For  more  information,  write  Du  Pont 
Company,  Room  X50261,  Wilmington,  DE 
19898,  or  call  302-992-2246. 


Du  Font  Chromium  Dioxide 


Name  The  Industry’s 
Top  Manufacturing  Software  Vendors. 


If  you  didn’t  mention  Cincom  Systems, 
you  should  have. 

Because  only  Cincom  delivers  the  crit¬ 
ical  combination  of  software  scope, 
technology,  and  experience  demanded 
in  today’s  fast-paced  manufacturing 
environments. 


In  feet,  our  CONTROL:  Manufacturing™ 
and  CONTROL:  Financial™  software 
is  already  saving  time  and  money  for 
companies  just  like  yours.  (As  wit¬ 
nessed  by  our  top  ten  standing  in  the 
most  recent  ICP  rankings.)* 

With  CONTROLManufacturing 
Cincom  delivers: 

•  A  Full  Scope  of  Integrated 


So  if  Cincom  Systems  wasn’t  or  , 
manufacturing  software  vendor  list,  put 
us  there.  And  find  out  how  CONTROL: 
Manufacturing  can  start  saving  time 
and  money  for  your  company. 

Call  us  today. 

1-800-543-3010 
In  Ohio:  1-513-661-6000 
In  Canada:  416-279-4220 


•  Proven  Performance  in  a  Wide 
Variety  of  Manufacturing 
Environments 


•  IBM-DEC™VAX™  Portability 

•  A  Solid  Foundation  for  Computer 
Integrated  Manufacturing  (CIM) 
Technologies 

•  Powerful  Customizing  Capabilities 


®QN00M 

2300  Montana  Avenue  Cincinnati,  Ohio  45211 


EDITORIAL 


INSIDER 


A  New  Goliath 


Robot  Redux 


Pity  the  poor  MIS  manager.  The  average,  hardworking  MIS 
professional  may  think  that  the  more  things  change,  the  more 
they  stay  the  same.  Another  new  Goliath  —  manufacturing 
—  has  appeared  on  the  horizon  for  MIS  to  slay. 

The  need  for  these  new  manufacturing  technologies  is  per¬ 
colating  from  end-user  departments  on  out.  The  demand  from 
top  management  to  increase  productivity  in  the  manufactur¬ 
ing  arena  is  escalating,  and  computer  technology  is  increas¬ 
ingly  being  looked  to  as  the  answer.  Some  systems  are  being 
put  in  place  by  individual  departments  and  because  these  sys- 


Sound  familiar?  Shades  of  microcomputing!  Although 
manufacturing  will  not  spawn  the  revolution  in  organizations 
that  the  micro  has  done,  it  is  one  more  new  set  of  technologies 
for  the  MIS  manager  to  contend  with.  Few  other  professionals 
have  gone  through  so  many  job  transitions  and  evolutions  as 
MIS  has  in  the  last  few  years.  Instead  of  being  caught  by  sur¬ 
prise  as  was  the  case  with  the  micro,  MIS,  for  the  most  part,  is 
getting  in  on  the  factory  floor. 

What  this  will  probably  mean,  however,  is  another  battle 
over  territory  between  MIS  and  engineering  or  the  individual 
end-user  department.  Manufacturing  honchos  would  like  to 
keep  MIS  out,  yet  as  more  computer-related  or  computer-run 
technologies  are  introduced  into  the  workplace,  they  no  long¬ 
er  have  any  choice  but  to  include  MIS : —  that  is  if  they  want  to 
meet  their  end  goals  of  increasing  productivity.  And  it  is  up  to 
the  individual  MIS  managers  to  take  on  the  responsibility.  It  is 
up  to  MIS  to  integrate  all  the  departmental  data  bases  and 
provide  a  communication  chain  throughout  the  organization. 

If  MIS  has  any  hesitation  in  deciding  whether  or  not  manu¬ 
facturing  is  becoming  part  of  their  turf,  they  need  only  take  a 
look  at  the  vendors  entering  the  field.  IBM;  Digital  Equipment 
Corp.;  Honeywell,  Inc.;  Sperry  Corp.;  and  Data  General  Corp. 
are  examples  of  mainstream  computer  vendors  in  hot  pursuit 
of  the  manufacturing  market.  In  fact,  many  of  the  companies 
that  thought  they  had  staked  out  safe  niches  are  waking  up  to 
the  fact  that  computer  giants  such  as  IBM  and  DEC  are  enter¬ 
ing  their  marketplaces.  The  buzzwords  are  becoming  applica¬ 
tions  as  well  —  MAP  is'no  longer  just  a  technology.  A  grow¬ 
ing  number  of  organizations  are  starting  up  pilot  projects. 

MIS  managers  must  face  up  to  the  fact  that  their  jobs  will 
be  evolutionary  for  the  foreseeable  future.  As  technology 
changes,  so  will  the  scope  and  focus  of  their  jobs.  - 


lalysts  are  quick  to  ad-  cess  is  understood  are  robots  1 
or  problem.  Intemation-  in  to  automate  that  process. 

).  (IDC).  Framingham.  Manufacturing  Resource  F 


ed  for  close  to  25%  of  total  1984  pur-  1986  could  well  be  a  repeat  ol 
chases  failed  to  spend  as  heavily  as  ex-  1 985.  The  tanks  of  vendors  are  likely 
pected  in  1984.  to  thin  even  further.  Despite  this  less 

•  Buyers  decided  to  figure  out  than  glowing  prospect,  there  are  signs 
what  was  worth  automating  before  do-  of  a  return  to  profitable  progress.  On 
ing  so.  Laying  the  foundation  for  fac-  the  supply  side,  the  flexibility  and  in- 
toty  automation  apparently  takes  telligence  of  robotic  systems  will  con- 
more  time  than  expected.  tinue  to  improve.  Advance  in  vision 


General  purpose  processors  are  being  in  the  manufacturing  process, 
fed  into  value-added  and  vertical  mar-  On  the  demand  side.  MRP  II  sys- 
ket  systems  houses,  to  be  customized  terns  will  allow  buyers  to  tie  robotics 
for  specific  markets.  The  generic  sys-  into  factory  operations  in  more  effi- 
tem  is  going  the  way  of  the  punch  cient  ways.  More  importantly,  buyers 
card.  In  the  same  way.  robot  system  are  rethinking  traditional  cost-justifi- 
vendors  are  orienting  themselves  to-  cation  methods.  Just  as  office  systems 
ward  specific  industry  niches  and  ap-  are  no  longer  justified  solely  on  direct 


sources.  While  this  commitment  is  Caffrey  is  director,  strategies  (or  mi- 
necessary,  it  requires  a  new  approach  eras  and  office  systems,  hr  Interna- 
to  profitability  that  few  vendors  un-  tional  Data  Corp.  in  Framingham, 


“What  b  JIT?  How  docs  il  work? 

Will  il  help  os  compete  with  low-cost 
imports?"  ^  tly^sked 
questions  from  Xerox  Computer 
Services,  the  firm  that  introduced 
MRP  II  and  now  offers  software 
that  supports  the  JIT  environment. 


“Just-In-Time” 
and  Manufacturing  Survival. 

Do  imports  threaten  your  company?  “\fes!”  say  87%  of  manufacturing  CEOs  surveyed 
recently  Can  jrT  give  you  a  competitive  edge?  “Mss!”  says  Xerox  Computer  Services, 
America’s  Just-In-Time  software  company 


1-800-223-3799 


to  support  JIT  reduced  its  unit 
manufacturing  costs  by  50%  while 
achieving  the  highest  quality  in 


*nl 


Apollo  Offers  Workstation 


COMPUTERWORLD 


ORGANIZATIONAL  STRATEGIES 


Manufacturing 

•BY-RAY  -  L.  •  D  I  C  A  S  A  L  I  • 


At  the  same  time  MIS  mand  for  the  product.  Separate 
professionals  have  systems  have  evolved  for  manag- 
been  advancing  ing  order  entry,  forecast,  finished 
state-of-the-art  data  goods  and  distribution  require- 
processing,  they  ments  planning.  But  they  weren’t 
have  been  developing  new,  more  effectively  tied  together.  We 
efficient  methods  of  managing  learned  years  ago  that  we  cannot 
production.  accurately  determine  the  material 

Over  the  past  15  years,  MIS  per-  requirements  for  production  with- 
sonnel  have  worked  diligently  —  out  knowing  the  specific  produc- 
and  successfully  —  to  build  and  tion  schedule.  Similarly,  we  have 
implement  sophisticated  systems  discovered  that  due  to  increased 
for  consolidating  data  on  manu-  market  pressures  we  cannot  effec- 
facturing  resources  and  require-  tively  plan  a  production  schedule 
ments  within  the  factoiy  walls,  that  will  satisfy  the  market  needs 
Some  of  the  earliest  factory  auto-  without  accounting  for  all  the 
mation  was  software  for  managing  components  of  real  demand, 
inventory,  capacity  and  activity  on  One  of  data  processing’s  chief 
the  shop  floor.  The  first  data  base  functions  is  to  maintain  data  in 
was  IBM’s  disk  bill-of-material  useful  formats.  Data  in  its  simplest 
processor  (DBOMP)  system,  for  form  has  value  to  individual  func- 
manufacturers.  Because  of  these  tional  departments.  But  in  order 
efforts,  production  and  operations  for  data  to  have  strategic  value  to 
managers  now  have  at  their  dis-  the  company,  very  often  it  must  be 
posal  powerful  tools  for  planning  consolidated  with  data  from  other 
and  controlling  almost  every  as-  systems.  A  limited  number  of  MIS 
pect  of  production.  managers  and  a  few  software  com- 

But  what  we  haven’t  done  until  panies  have  come  to  appreciate 
recently  is  shift  our  focus  to  the  this  and  its  impact  on  managing 
end  of  the  manufacturing  cycle  in  true  market  demand.  Some  have 
order  to  build  sophisticated  sys-  made  considerable  progress  in  this 
terns  to  manage  the  market  de-  area.  What  they  have  discovered  is 


that  the  potential  impact  of  this  in-  terms  of  a  single  corporate  data 
tegration  is  equal  to  if  not  greater  base,  but  rather  in  terms  of  build- 
than  the  impact  of  the  evolution  ing  a  corporate  information  base, 
from  basic  materials  requirements  If  the  promise  of  computer-driven, 
planning  (MRP)  to  manufacturing  computer-integrated  manufactur- 
resource  planning  (MRP  II)  sys-  ing  (C1M)  is  to  be  realized,  it  must 
tems.  be  “ore  than  robots  talking  to  ro- 

MIS  managers  are  in  the  unique  bots.  It  must  be  production  talk- 
position  to  help  engineer  this  next  ing  to  marketing.  MIS  managers 
advancement  in  information  sys-  are  in  position  to  help  make  this 
tems  for  manufacturers.  Data  pro-  happen, 
cessing  personnel  who  understand  The  true  goal  of  CIM,  given  bl¬ 

and  can  think  strategically  about  creasing  competitive  pressures  in 
business  issues  are  extremely  the  world  market,  must  be  to  pro¬ 
well-positioned  to  have  a  profound  duce  what  the  market  wants  when 
impact  on  the  business  —  they  are  it  wants  it.  The  management  of  the 
the  only  ones  outside  of  top  man-  crucial  factors  involved  in  thU  is 
agement  whose  view  of  the  busi-  called  demand  management.  De- 
ness  extends  beyond  the  con-  mand  management  looks  at  the 
scribed  limits  of  a  functional  area,  market  a  manufacturer  sells  to  in 
Conversely,  they  must  play  a  ma-  terms  of  the  demands  it  makes  on 
jorrole  because  managers  of  other  manufacturing  resources  and 
functional  departments  are  so  products.  Effective  demand  man- 
dosely  focused  on  their  own  areas  agement  addresses  the  real  issue 
that  they  cannot  see  the  bridges  of  just  in  time  —  just  in  whose 
that  unify  the  entire  manufactur-  time?  The  answer  isn’t  just  in  tune 
big  operation.  for  a  machining  or  assembly  cen- 

MIS  managers  who  can  think  terontheshopfloor.Ultimately.it 
strategically  about  the  business  must  be  just  in  the  customer’s 
know  where  the  information  that  time,  whether  that  customer  is  a 
has  strategic  value  resides.  It  will  distribution  warehouse,  center  or 
require  that  they  think  not  in  the  final  customer. 


ORGANIZATIONAL  STRATEGIES 


tribution  operations,  rnese  in¬ 
clude  order  entry,  promising  and 
management;  sales  forecasting 
and  planning:  physical  distribu¬ 
tion  planning  and  replenish¬ 
ment;  and  scheduling  for  manu¬ 
facturing  production.  Though 
these  functions  already  exist, 
the  responsibility  for  them  is 
typically  widely  delegated 
throughout,  the  company.  De¬ 
mand  management  is  the  inte¬ 
gration  of  these  separate  func¬ 
tions  through  the  sharing  and 
consolidation  of  data  from  one 


agement  environment.  First  we 
will  consider  the  information 
flow  for  make-to-stock^opera- 

ous  points  of  difference  for  as- 
semble-to-order  manufacturing. 

Typically.  make-to-stock 
(MTS)  manufacturers  ^produce 

.  and  a  large  product  mix.  Prod- 


In  an  integrated  demand 
management  environment,  the 

ble  for  all  shipping  activity^— 

ment  and  cutting  the  shipping 
paper  to  triggering  the  billing 
function  and  appropriate  jour- 


tua!  demand  back  to  the  sales 
forecasting  system. 

On  the  manufacturing  side, 
the  scheduling  of  production  is 
calculated  by  MPS  in  the  manu¬ 
facturing  system.  In  the  inte¬ 
grated  demand  management  en¬ 
vironment.  this  is  greatly  aided 
by  input  from  DRP.  DRP  picks  i 


MPS  mod-  detail  level  of  aisle,  bay  and  bin; 
ms  (release  allocation  and  picking;  cycle 
ders,  com-  counting;  inspection;  lot  trac- 


"Everybody 
wants  to  sell  me  an 
MRP  system,  but 
nobody  wants  to  stick 
around  till  it  works” 


MAP  STRATEGIES 


Users 

Move 

Toward 

MAP 


♦BY»STAN*KOLODZIEJ» 


The  Manufacturing 
Automation  Protocol 
(MAP)  industrial 
networking  standard 
has  generated  a  lot  of 
discussion,  but  is  MAP  really  any¬ 
thing  more  than  a  buzzword?  Is 
anyone  out  there  really  using  it? 

At  a  recent  MAP  Users  Group 
meeting  in  Toronto,  MAP  user  in¬ 
stallations  were  still  in  short  sup¬ 
ply,  but  the  number  of  user  pilot 
projects  discussed  and  being  put 
in  place  seemed  to  be  growing 
quickly.  So  are  the  numbers  of 
vendors  entering  the  market  with 
MAP  products. 

This  year  promises  to  be  a  wa¬ 
tershed  for  MAP.  IBM  surprised 
many  people  when  it  used  the  To¬ 
ronto  get-together  as  a  platform 

MAP  market  through  a  joint  de¬ 
velopment  agreement  with  Indus¬ 
trial  Networking,  Inc.  (INI),  a  San¬ 
to  Clara,  Calif.,  MAP  network 
vendor,  which  itself  is  a  joint  pro¬ 
ject  between  Ungermann-Bass, 
Inc.  and  General  Electric  Co. 

IBM  only  announced  its  en¬ 
trance  and  left  vague  what  prod¬ 
ucts  would  be  forthcoming.  Tradi¬ 
tionally,  IBM  enters  an  area  only 
after  that  market  has  been  firmly 
established,  so  the  announcement 
helps  cast  an  aura  of  credibility  to 
the  emerging  MAP  market 
IBM's  move  also  takes  on  more 


significance  in  light  of  Digital 
Equipment  Corp.’s  announced 
joint  agreement  with  Concord 
Data  Systems,  Inc.  (CDS),  the  es¬ 
tablished  Marlborough,  Mass., 
MAP  vendor  to  develop  10M-bit/ 
sec  MAP  interfaces  to  DEC’S  Mi- 
crovax  computers.  DEC’S  strong 
presence  in  industrial  automation 
will  put  pressure  on  IBM  to  avoid 
being  frozen  out  early  from  what 
is  shaping  up  to  be  the  primary  ve¬ 
hicle  for  U.S.  industry’s  push  to¬ 
ward  reautomation  by  the  year 
2000  and  beyond. 

In  between  IBM  and  DEC  has 
come  a  flurry  of  MAP  product  in¬ 
troductions  from  other  computer 
vendors  anxious  to  provide  MAP 
interfaces  for  those  users  begin¬ 
ning  to  plan  MAP  pilots  on  top  of 
existing  in-house  networks. 

Vendors  with  already  strong 
presences  in  industrial  automation 
(such  as  Motorola,  Inc.;  Allen- 
Bradley  Co.;  Honeywell,  Inc.;  and 
Fairchild  Data  Corp.)  are  launch¬ 
ing  MAP  component  products  in 
1986.  These  companies  represent 
the  vanguard  of  what  is  becoming 
a  scramble  to  provide  interface  de¬ 
vices  between  their  own  products 
and  the  MAP  IEEE  802.4  token 
bus  network  standard  that  serves 
as  the  MAP  backbone. 

In  the  meantime,  however, 
there  is  understandably  some  con¬ 
fusion  on  the  part  of  users.  In  the 


first  place,  the  IEEE  standard  sup¬ 
ports  data  communications  rates 
of  1M  bit/sec,  5M  bit/sec  and 
10M  bit/sec,  though  some  indus¬ 
try  analysts  suggest  MAP  will  be 
operational  at  the  full  10M-bit/ 
sec  rate  only. 

Confusing  the  issue  are  the  var¬ 
ious  MAP  network  specifications, 
a  series  of  testing  parameters  by 
which  the  MAP  industry  polices 
vendor  conformity  and  claims  to 
MAP  compatibility.  Under  the  cur¬ 
rent  MAP  2.1  specification,  a  facil¬ 
ity  called  the  Industrial  Technol¬ 
ogy  Institute  in  Ann  Arbor,  Mich., 
acts  as  a  sort  of  MAP  Underwriters 
Laboratory,  granting  approval  to 
those  vendor  products  that  have 
passed  MAP  conformity  tests. 

Also  muddying  the  waters  are 
the  seven  layers  of  the  Interna¬ 
tional  Standards  Organization 
(ISO)  Open  Systems  Interconnect 
format  on  which  MAP  is  based. 
The  first  four  layers  of  this  stan¬ 
dard  comprise  the  physical  con¬ 
nect  and  transport  layers  while  the 
top  three  layers  involve  software. 
At  this  stage  of  MAP  product  of¬ 
ferings.  most  products  being- in¬ 
troduced  cover  the  bottom  four 
physical  layers  while  the  top  three 
layers  —  data  translation,  restruc¬ 
turing  and  application  —  are  still 
very  weak  and  far  from  standard¬ 
ized,  a  situation  that  has  surprised 


Nonetheless,  a  growing  number 
of  users  now  feel  the  time  is  right 
to  start  putting  the  MAP  pieces 
into  place.  Bill  Renbargen,  senior 
technical  analyst  at  Whirlpool 
Corp.  in  Evansville,  lnd.,  for  ex¬ 
ample,  is  overseeing  a  MAP  pilot 
installation  project  in  its  automat¬ 
ic  washer  assembly  division.  The 
pilot  will  involve  interfacing  both 
the  division’s  IBM  mainframe- 
based  production  and  material 
control  system  and  a  Honeywell- 
based  quality  control  and  produc¬ 
tion  scheduling  system  to  a  MAP 
standard  local-area  network  sup¬ 
plied  by  Honeywell. 

Though  the  pilot  is  scheduled 
to  be  in  full  production  by  August 
of  this  year,  Renbargen  said  that 
"everything  from  the  gateways 
down”  has  not  been  implemented 
yet. 

"It  shouldn’t  be  a  problem  inte¬ 
grating  [IBM’s]  SNA  [System  Net¬ 
work  Architecture]  to  the  MAP 
network,”  Renbargen  explained, 
“because  SNA  is  a  stable  protocol. 
It's  the  [physical]  link  to  MAP  that 
needs  to  be  stabilized.” 

Another  project,  perhaps 
unique  at  this  point,  is  a  MAP  in¬ 
stallation  at  a  Kaiser  Aluminum 
and  Chemical  Corp.  forging  plant 
in  Erie,  Pa.  It  is  one  of  the  few  ex¬ 
isting  examples  of  a  MAP  installa¬ 
tion  that  is  not  a  pilot  project,  but 
an  actual  working  configuration 


•‘  We  should  take  a  close  look 
at  The  Cullinet 
Manufacturing  System.” 


.  “Its  three-level  integration 
would  put  us  way  ahead  of 
^  our  competition.” 


/ 


\ 


Because  the  Cutlinet  Manufacturing  System  is  an 
_ Integrated  manufacturing  solution.. 


it  delivers  visibility  and  control  over  the  entire  organization.  Through  its  exclusive  multi-plant  capabilities 
the  Cullinet  solution  delivers  the  ability  to  meet  each  of  your  location’s  individual  requirements  regardless 
of  the  number  of  plants,  warehouses  or  dost  centers-unique  bills  of  material,  routings  and  even  work  days 
can  be  established  for  each.  ,  .  .  ,  , 

The  Cullinet  Manufacturing  System  also  recognizes  the  interdependencies  between  plants  and  auto¬ 
matically  plans  for  transfer  of  goods  to  required  locations  while  maintaining  visibility  of  stock  in  and  be 
tween  locations.  ,  ,  . .  ,  , 

The  Cullinet  solution  is  also  designed  to  allow  you  and  your  managers  to  focus  on  the  most  critical  tasks 
in  the  manufacturing  environment.  Tasks  such  as  designing  new  products,  planning  and  maintaining  realis 
tic  production  schedules  and  making  cost  effective  purchase  decisions.  Cullinet’s  innovative  online  capa 
bilities  eliminate  non-productive  tasks  by  delivering  powerful  productivity  tools  like  our  mass  update  or 
replace  feature,  online  part  cross  referencing  and  final  assembly  scheduling.  The  result  is  shorter  lmplemen 
tation  schedules  and  the  cost  benefits  and  productivity  gains  you  demand  from  a  comprehensive  manufac¬ 
turing  planning  and  control  system. 

The  Cullinet  Manufacturing  System  is  used  in  many  different  environments:  discrete  manulactunng; 
repetitive  manufacturing  where  production  is  more  likely  controlled  by  schedules  and  materials  are  auto 
matically  issued  to  the  floor;  and  government  contracting  where  requirements  for  unique  bills,  specific 
materials  and  serial  number  control  is  essential.  Only  with. Cullinet’s  truly  integrated  Manufacturing  System 
that  incorporates  Master  Production  Scheduling,  Order  Entry,  Bill  of  Material,  Materials  Requirement  Plan 
ning,  Inventory  Control,  Purchasing,  Shop  Floor  Control  and  Cost  Control,  all  working  together,  can  a  man 
ufacturer  successfully  implement  the  capabilities  needed  to  be  ahead  of  the  competition. 


Integrated  Information  center.. 


it  provides  easy  access  to  all  pertinent  facts  so  that  informed  decisions  can  be  made.  Frequently,  the  man¬ 
ufacturing  planner  needs  to  analyze  information  from  multiple  sources  whether  it  resides  on  the  mainframe, 
departmental  minicomputers  or  on  personal  computers.  For  example,  Cullinet’s  Information  Cento’  Man¬ 
agement  System’s  micro  to  mainframe  integration  allows  the  manufacturing  planner  to  associate  informa 
tion  about  sales  orders,  finished  goods  status,  capacity  requirements  and  a  wide  variety  of  other  production 
and  engineering  information,  and  download  it  to  their  personal  computers  for  analysis  when  developing 
production  schedules.  Only  by  means  of  Cullinet’s  unique  approach  to  integration,  where  our  manufacnir 
ing  solutions  are  completely  integrated  with  our  Information  Center  Management  System,  are  you  provided 
the  tools  you  need  to  create  a  complete  Manufacturing  Information  Center _ 


Because  the  Cullinet  Manufacturing  System  has  an 


...  it  provides  the  ability  to  respond  quickly  to  changes  in  the  business  environment.  Databasenmiagement 
is  the  foundation  of  a  complete  information  system.  EDMS/R,  Cullinet’s  advanced  relational  DBMS  is  the 
foundation  of  Cullinet’s  approach.  Its  advanced  architecture  ensures  accuracy  and  completeness  of  all  data, 
provides  security  and  delivers  the  performance  required  in  today’s  real  time  environments.  IDMS/R  is  the 
means  by  which  all  information  is  shared  among  the  manufacturing  solutions  and  dekyered  to  the  for¬ 
mation  Center.  Cullinet  ’s  Application  Feature  Generator  allows  you  to  make  CuUinet  s  Manufacturing  System 
into  a  unique  solution  for  your  organization.  It  permits  both  your  users  and  MIS  to  easily  tailor  the  system  to 
meet  today’s  unique  requirements  and  build  in  new  functionality  to  address  the  changing  needs  of 
tomorrow— quickly  and  easily-and  put  them  to  use  immediately. 

Cullinet’s  complete  manufacturing  solution  is  based  on  this  three  level  integration.  The  result  is  a  com- 
r.^tinn  mq™  lfartiirino  svstem  that  delivers  the  tools  you  need  to  address  today  s 


turtng  soinuons  wun  iu»  uuuniuiuim  - . — - j - 

^U^for^r  f omctonaixxit  Cullinet’s  Manufacturing  System  call  our  toll-free  number  1-800-551-4555 
today.  _ 
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Micro 

MRP 


LEE'WHITE 


Just  when  MIS  managers 
in  large  manufacturing 
facilities  are  getting  a 
handle  on  mainframe- 
based  manufacturing 
resource  planning  (MRP  11)  sys¬ 
tems,  along  comes  a  curve  ball  — 
microcomputer-based  MRP  11. 

But  what's  the  advantage  to  the 
microcomputer  systems?  In  reali¬ 
ty,  is  there  anything  that  these 
smaller  software  packages  can  do 
that  the  mainframe  systems  can't? 
The  quick-fix  answer  is  —  proba¬ 
bly  not. 

Bob  Guise,  senior  manufactur¬ 
ing  consultant  at  Comserv  Corp., 
manufacturer  of  AMAPS/3000 
and  AMAPS/Q  mainframe  MRP  II 
systems,  sees  mainframe  MRP  II 
operating  globally  with  many  pa¬ 
rameters,  reaching  all  the  way 
from  the  accounting  structure 
down  to  shop  floor  scheduling. 
These  systems,  according  to 
Guise,  are  simply  not  capable  of 
performing  all  the  local  optimiza¬ 
tions  necessary  to  make  certain  ar¬ 
eas  of  the  plant  more  efficient. 

Guise  doesn't  recommend  that 
companies  drop  their  large  MRP  II 
systems.  What  he  does  suggest  is 


that  the  smaller,  microcomputer- 
based  systems  be  used  to  model 
pieces  of  the  vast  amount  of  infor¬ 
mation  resident  on  the  mainframe. 
"Corporate  MRP  II  gives  you  a 
global  picture  and  gives  you  some 
boundaries  to  the  problem.  Within 
those  boundaries  you  download 
data  to  the  local  areas  and  let  the 
local  areas  use  the  best  techniques 
for  scheduling.  Then  information 
can  be  fed  back,  selectively,  to 
highlight  any  discrepancies,” 
Guise  explained. 

While  the  Computerworld  Fo¬ 
cus  survey  of  vendors  and  users 
did  not  elicit  the  ideal  situation  de¬ 
scribed  by  Cuise,  the  following  are 
examples  of  three  fairly  typical  mi¬ 
crocomputer-based  MRP  II  sys¬ 
tems  along  with  some  users'  views 
of  the  systems. 

A  materials  requirements  plan¬ 
ning  package  is  available  from 
Twin  Oaks,  Inc.  of  Cottage  Grove, 
Minn.  It  runs  on  the  IBM  Personal 
Computer,  Personal  Computer 
XT,  Personal  Computer  AT  or 
100%  PC-compatible  computer 
with  a  minimum  of  256K  bytes  of 
random-access  memory  (RAM). 

The  software  is  comprised  of 


four  groups:  engineering,  materi¬ 
al,  production  and  management. 
Modules  in  the  engineering  group 
establish  the  item  record  and 
maintain  all  relationships  to  other 
data  base  records,  define  the  labor 
and  operation  required  to  com¬ 
plete  the  assemblies,  define  the  re¬ 
lationships  between  the  various 
materials  used  for  the  assembly  of 
a  product,  accept  engineering 
change  orders  or  offer  options  and 
parameters  that  affect  the  logic  of 
various  programs. 

The  materials  group  provides 
inventory  control  such  as  stock- 
room  issues,  receipts  and  adjust¬ 
ments:  produces  a  material  list  for 
assemblies;  offers  inventory  re¬ 
ports  from  secondary  locations; 
generates  inventory  cycle  count¬ 
ing  tickets;  reports  historical  data; 
tracks  balances-on-order  and 
prints  purchase  orders  showing 
cost  variance  between  standard, 
current,  quoted  and  actual  prices. 

Production  modules  control  ail 
date  generation  and  scheduling 
for  the  work  orders;  create,  re¬ 
schedule  and  cancel  planned  work 
and  purchase  orders  through  the 
materials  planning  module;  deter¬ 


mine  the  labor  by  operation  for  a 
work  center;  schedule  a  day’s 
work  within  work  centers;  and 
provide  labor,  capacity  and  cost  in¬ 
formation  for  work  centers. 

Management  modules  involve 
master  scheduling,  cost  develop¬ 
ment  and  variance  reporting, 
which  provides  cost  accounting 
information  and  physical  inven¬ 
tory,  which  creates  preprinted  in¬ 
ventory  tickets. 

Groups  of  MRP  II  software 
range  in  price  from  $3,375  to 
$8,295;  modules  are  priced  sepa¬ 
rately  from  $350  for  the  second¬ 
ary  description  module  to  $1,475 
for  the  work  order  module. 

Bob  Dahlberg,  production  man¬ 
ager  at  Chemow  Communica¬ 
tions,  Inc.  in  Boulder.  Colo.,  a 
subsidiary  of  International  Tele¬ 
phone  &  Telegraph  Co.  (ITT),  has 
been  using  Twin  Oaks  software  on 
ITT  Extras  with  lOM-byte  hard 
disks.  He  is  about  to  network  the 
four  computers  on  which  MRP  II 

Although  Chemow  Communi¬ 
cations,  which  manufactures  tele¬ 
phone  call  accounting  systems  for 
hotels,  currently  has  a  DEC  VAX 
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BY-ELIZABETH  J.  HEICHLER 


Access  to  computer- 
aided  design  (CAD) 
tools  has  never  been 
as  widespread  as  it  is 
now.  Many  small  en¬ 
gineering  and  architectural  firms 
are  investing  in  design  automation 
for  the  first  time,  and  increasing 
numbers  of  colleges  and  technical 
schools  across  the  U.S.  offer 
courses  in  the  subject.  Longtime 
CAD  users  like  those  in  the  auto¬ 
motive  industry  are  beefing  up  in¬ 
stallations.  with  the  goal  of  put¬ 
ting  a  personal  workstation  on 
each  designer’s  desk. 

What’s  behind  this  explosion  in 
CAD  usage?  One  factor  is  the 
emergence  of  low-cost  personal 
computers  that  have  slowly  but 
steadily  gained  acceptance.  Critics 
initially  scoffed  at  the  idea  of  run¬ 
ning  engineering  applications  on 
what  was  at  first  considered  a  toy. 
As  more  powerful  personal  com¬ 
puters,  most  notably  IBM’s  Per¬ 
sonal  Computer  AT,  came  on  the 
market,  the  very  effective  —  and 
very  inexpensive  —  performance 
of  personal  computer-based  CAD 


Personal  computer-based  CAD 


currently  represents  the  fastest 
growing  segment  of  the  CAD  mar¬ 
ketplace.  Personal  computer- 
based  systems  are  increasing  from 
1%  of  total  mechanical  computer- 
aided  design,  manufacturing  and 
engineering  (CAD/CAM/CAE) 
revenues  in  1984  to  33.8%  in 
1990,  according  to  International 
Data  Corp.  (IDC),  Framingham, 
Mass.  Engineering  workstations 
will  also  represent  33.8%  of  reve¬ 
nues  in  1990,  up  from  20.8%  in 
1984.  Host-based  systems,  on  the 
other  hand,  will  take  a  dive  from 
the  1984  figure  of  66.4%,  ac¬ 
counting  for  only  13.7%  of  me¬ 
chanical  CAD/CAM  revenues  in 
1990,  according  to  IDC. 

The  rapid  rise  of  low-cost  solu¬ 
tions  in  this  industry  will  force  the 
total  revenues  to  decrease  4.3% 
from  1984  to  1990,  according  to 
IDC  predictions.  To  say  that  this 
will  have  a  significant  impact  on 
traditional  turnkey  CAD  vendors 
is  an  understatement.  These  estab¬ 
lished  companies  must  react  now 
to  the  inevitable  drastic  shrinking 
of  profit  margins.  The  rules  are 
changing,  and  companies  that 
have  grown  fat  selling  turnkey 


systems  at  $100,000  apiece  will 
have  to  change  the  way  they  do 
business. 

Perceptions  of  what  CAD  is  and 
how  purchasing  decisions  are 
made  are  changing  too.  Typical 
configurations  in  the  early  days  of 
CAD  were  mainframe-based  sys¬ 
tems.  These  were  most  often 
found  in  advanced  engineering  en¬ 
vironments  such  as  aerospace  and 
automotive  companies,  where 
high  levels  of  complexity  in  the  de¬ 
sign  process  made  design  automa¬ 
tion  a  necessity. 

Buying  CAD  has  traditionally 
meant  a  large  capital  investment. 
It’s  also  a  major  corporate  com¬ 
mitment  to  a  sophisticated  tech¬ 
nology,  with  many  less  apparent 
costs  like  training  and  support  at¬ 
tached  to  it  For  these  reasons, 
CAD  purchase  decisions  are  usu¬ 
ally  made  by  top  management  and 
often  involve  both  the  engineering 
department  and  MIS  department 
in  system  evaluations  and  recom¬ 
mendations.  In  a  large  company 
where  integration  of  CAD  with 
manufacturing,  financial  tracking, 
business  planning  and  other  sys¬ 
tems  is  needed,  this  level  of  corpo¬ 


rate  control  is  justified  to  ensure 
that  CAD  will  tie  into  the  whole  or¬ 
ganization. 

Personal  computers  and  accom¬ 
panying  software,  however,  are  a 
comparatively  small  purchase  and 
often  one  that  can  be  authorized 
by  the  end-user  department. 
Adopting  CAD  can  now  be  a  small- 
scale  experiment,  with  scattered 
departments  and  individuals  buy¬ 
ing  personal  computer  systems  on 
their  own.  While  increased  draft¬ 
ing  quality  and  productivity  gener¬ 
ally  result,  the  organizationwide 
benefit  of  having  a  common  design 
data  base  is  jeopardized.  Prolifera¬ 
tion  of  isolated  personal  computer 
CAD  systems  is  exacerbated  by  the 
fact  that,  in  many  cases,  personal 
computers  are  already  present  in 
engineering  offices.  Software  for 
two-dimensional  drafting  is  now 
available  at  prices  under  $500,  so 
it’s  relatively  easy  for  an  engineer 
to  acquire  software,  a  graphics 
board  and  digitizer  or  other  input 
device.  If  enough  end  users  take 
this  approach,  MIS  will  certainly 
develop  severe  headaches  over 
networking  and  date  base  man¬ 
agement. 


Illllllllllllllllllll 


geriy  onto  the  personal  comput¬ 
er  CAD  bandwagon  until  user 
demand  required  it.  When  com¬ 
panies  like  T&W  Systems.  Inc. 
and  Autodesk.  Inc.  pioneered 
personal  computer  CAD.  it  was 
barely  taken  seriously,  much 


lion  oi  a  CV  CADDS  4X  Insta- 
view  terminal. 

Manufacturing  and  Consult¬ 
ing  Services.  Inc.  |MCS>  has  a 
two-dimensional  mechanical 
drafting  and  design  package 
called  Anvil-  1000MD  and  sup¬ 
plies  interfaces  to  its  other  Anvil 


salesperson  should  also  make  it 
clear  to  the  customer  what  the 
vendor  can  provide  now  and 
steer  people  away  from  depend- 
i  ing  on  features  due  in  an  upcom- 


self  in  architectural  offices  and 
small  engineering  firms,  it 
gained  credibility  through  the 
experiences  of  satisfied  users. 


Personal  computer  CAD  can  be  a  productive  and 
economical  front-end  tool.  However,  its  proliferation 
should  be  closely  watched  by  MIS. 


Macros  and  command  files 

for  designers,  especially  when 
performing  similar  repetitive  op- 

•  Displays  should  have  as 
high  a  resolution  as  possible.  An 
important  piece  of  hardware  is  a 
graphic  processor  that  can 
boost  the  display's  resolution. 
Other  graphic  controllers  sup- 

tion,  polygon  fills  and  3-D  clip- 
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Graphics  Standards  And  CAD/CAM 


ICES  —  Initial  Graphics  Exchange 
Specification:  Translating  data  from  one 
CADD  system  to  another  is  difficult  be¬ 
cause  representation  formats  are  consid¬ 
ered  proprietary  by  the  CADD  system 
vendors.  A  neutral  format  —  ICES  — 
was  developed  to  deal  with  this:  Vendors 
need  only  provide  translators  from  their 
proprietary  formats  into  and  out  of  ICES. 


The  Compiler  You  Want 
On  The  Machine  You  Use.  £i£Sna 


its  efforts  solely  un  i  ne - —  uniformenviron 

Today.  Whitesmiths  is  one  oJ  the  few  companies  Identical  source  code  across  all  machine  archi 
offering  compatible  C  and  Pascal  native  and  lectures:  support  for  ROM-based  programs; 

cross  compilers  for  the  full  spectrum  of  compu-  uniform  run  time  environment;  and  the  abilit 

ters  on  the  markel-from  the  IBM  PC  to  _  to  mix  code  in  assembler  and  other  higl 


tectures:  support  for  ROM-based  programs;  a 
to  mix  code  in  assembler  and  other  high 
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Puttin; 
CAD/CAMI 
Into 
Place 

BY  P  ETER-A.  -  MARKS- 


Is  computer-aided  design/ 
computer-aided  manufac¬ 
turing  (CAD/CAM)  a  stra¬ 
tegic  issue?  Should  it  com¬ 
mand  a  significant  share  of 
corporate  resources?  There  is,  of 
course,  no  single  answer  that  ap¬ 
plies  to  all  companies;  these  are, 
however,  important  questions  for 
almost  all  companies  to  be  asking. 
There  are  at  least  three  reasons 
why  company  management 
should  approach  CAD/CAM  from 
a  strategic  perspective.  The  first  is 
that  CAD/CAM  is  likely  to  repre¬ 
sent  a  significant  investment 
whether  or  not  it  is  treated  as  a 
significant  strategic  issue. 

The  second  reason  is  that  many 
CAD/CAM  investments  will  fail  to 
provide  any  real  strategic  advan¬ 
tages.  They  may  in  fact  be  nothing 
more  than  the  industrial  equiva¬ 
lent  of  keeping  up  with  the  Jones¬ 
es.  For  example,  efforts  to  reduce 
drafting  costs  (which  are  usually 
less  than  1%  of  total  costs  in  a 
typical  design  and  manufacturing 
company)  may  be  good  tactics,  but 
they  do  not  result  in  a  strategic 
edge  for  most  companies. 

Third,  several  companies  have 


been  able  to  turn  CAD/CAM  ca¬ 
pabilities  into  an  important  com¬ 
petitive  advantage.  These  enter¬ 
prises,  including  relatively  small 
manufacturers  as  well  as  Fortune 
100  firms,  are  outperforming  their 
competitors  largely  because  of 
their  effective  management  of  this 
technology.  For  these  companies, 
there  is  little  question  that  CAD/ 
CAM  is  indeed  a  strategic  issue. 

In  some  respects,  the  implemen¬ 
tation  of  CAD/CAM  systems  is 
much  like  the  implementation  of 
management  information  systems 
a  decade  or  more  ago.  Many  com¬ 
panies  entered  the  promised  land 
of  MIS  with  great  expectations 
and  a  long  wish  list  of  capabilities. 
Ten  years  later,  many  are  still  be¬ 
ing  buried  under  an  avalanche  of 
MIS  information.  Others,  howev¬ 
er,  concentrated  on  critical  needs 
and  can  today  demonstrate  that 
better  control  of  key  information 
has  provided  a  strategic  edge. 

In  the  same  way,  too  many  com¬ 
panies  are  approaching  an  invest¬ 
ment  in  CAD/CAM  with  great  ex- 
pectations  and  a  wish  list  of 
capabilities  in  hand.  The  capabili¬ 
ties  that  these  companies  pursue 


are  often  driven  more  by  the  de¬ 
sires  of  functional  managers  to 
want  the  best  possible  tools;  how¬ 
ever,  given  the  costs  and  impor¬ 
tance  of  the  CAD/CAM  invest¬ 
ment,  more  strategic  direction  is 

As  a  basis  for  understanding  the 
strategic  importance  of  CAD/ 
CAM  planning  and  management, 
it  is  helpful  to  view  CAD/CAM  as 
any  useful  combination  of  the  fol¬ 
lowing  four  technologies: 

•  Data  base  management. 

•  Computer  graphics. 

•  Mathematical  modeling  (anal¬ 
ysis). 

•  Data  acquisition  and  control 
(physical  prototypes,  production 
processes). 

For  example,  a  typical  turnkey 
CAD/CAM  system  (a  system  for 
which  the  supplier  has  complete 
responsibility  for  construction,  in¬ 
stallation  and  testing)  includes  a 
data  base  system  to  store  and  re¬ 
trieve  drawings  and  part  attri¬ 
butes.  It  includes  computer  gra- 
pics  for  drawing,  creation  and 
display  and  it  often  contains  com¬ 
panion  programs  for  electrical  or 
mechanical  analysis  (such  as  cir¬ 


cuit  simulation  or  finite-element 
analysis);  Finally,  a  typical  turn¬ 
key  CAD/CAM  system  may  be 
provided  with  programs  to  control 
production  processes  (such  as  nu¬ 
merical  control  or  off-line  robotic 
programming).  Thus,  it  could  in¬ 
clude  all  four  of  the  basic  technol¬ 
ogies.  A  material  requirements 
planning  program,  as  another  ex¬ 
ample,  is  based  primarily  on  only 
one  of  the  basic  technologies  — 
data  base  management. 

The  important  notion  behind 
this  four-part  definition  is  that 
each  of  the  four  computer-aided 
technologies  often  represents  an 
alternative  approach  for  modeling 
and  predicting  the  outcomes  of 
various  product  decisions.  Select¬ 
ing  the  best  overall  combinations 
of  problem-solving  tools,  comput¬ 
er-aided  or  otherwise,  is  an  impor¬ 
tant  tactical  decision. 

Strategy  answers  the  question. 
"How  should  we  allocate  our  re¬ 
sources?”  In  companies  without  a 
clear  strategy,  many  people  allo¬ 
cate  corporate  resources,  but  not 
in  a  coordinated  manner.  In  such 
companies,  you  might  find  quality 
control  managers  identifying 


CAD /CAM  systems  can  make  engineers 
more  effective  in  a  variety  of  ways. 
Effectiveness  is  the  key  concept;  the  goal  of 
CAD/CAM  is  not  so  much  to  reduce  the  5% 
of  costs  spent  in  design  and  manufacturing 
engineering,  but  to  make  better  decisions 
about  the  80%  of  product  costs  and 
performance  that  are  determined  by  design 
and  engineering. 


benefit  is  that  simulation  often  forces 
product  performance.  This  design  ins 


These  problems  include  geometric  inter¬ 
ferences.  mass  properties,  static  and  dy¬ 
namic  structural  performance,  kinemat¬ 
ics.  heat  transfer,  many  fluids  problems, 
most  digital  and  analog  circuit  evaluation 
and  many  problems  in  process  and  inven- 
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F  ■  ^  he  traditional  comput-  the  organization  to  support  great- 
'  I  er  vendors  have  the  er  productivity  of  shop  floor  em- 
1  factory  floor  sur-  ployees. 

■  rounded.  They  are  om-  •  Dedicated  control  of  shop 

nipresent  at  the  corpo-  floor  devices  such  as  robots  and 

\  \\ 

rate  planning  and  control  level  and  materials  handling  equipment, 
in  its  interface  to  the  manufactur-  •  Computer  control  of  the  man- 

ing  operation.  ufacturing  process  itself. 

Over  the  last  20  years,  comput-  The  traditional  computer  ven- 

er  vendors  have  refined  their  offer-  dors  must  respond  to  these  trends 
ings  in  computer-aided  design  or  lose  the  franchise  they  have  de- 
(CAD)  and  manufacturing  plan-  veloped  via  their  traditional  MRP 
ning  and  control  and,  as  an  ad-  and  CAD  offerings, 
junct  to  the  latter,  factory  data  The  purpose  of  putting  comput- 

collection  equipment.  Moreover,  ers  out  on  the  factory  floor  is  to 
many  computer  vendors  are  sup-  support  the  work  performed  by 
pliers  of  embedded  controllers  of  the  manufacturing  organization 
shop  floor  equipment.  directly.  Unlike  the  office,  which  is 

Putting  computers  on  the  fee-  a  relatively  uniform  environment 
tory  floor  is  the  logical  next  step  throughout  all  industries,  there  is 
toward  fulfilling  user  needs  to  im-  no  generic  factory.  Typical  com- 
prove  the  effectiveness  of  the  man-  puter  systems  configurations  are 
ufacturing  operation  and  to  inte-  qualitatively  different  from  indus- 
grate  existing  islands  (or  try  to  industry.  Within  industries, 
continents)  of  automation.  the  optimal  configuration  varies 

Major  trends  in  the  influx  of  from  company  to  company.  Even 
computers  into  manufacturing  within  a  single  company,  the  opti- 
properare:  mal  configuration  varies  from 

•  Rethinking  the  utility  of  tradi-  plant  to  plant  depending  on  age  of 
tional  approaches  (for  example,  the  plant,  existing  layout,  skill  lev- 
manufaefuring  resource  planning,  el  of  the  work  force  and  other  site- 
MRP II)  in  light  of  new  approaches  specific  factors. 

to  improving  manufacturing  pro-  The  starting  point  for  a  discus- 

ductivity  (for  example,  Just-in-  sion  of  computers  in  manufactur- 
Time  philosophy).  ing  is,  then,  to  recognize  the  par- 

•  Closer  coupling  of  production  allel  between  the  logical 

planning  and  control  systems  with  organization  of  responsibility  and 
the  factory  floor,  including  the  the  computer  system  that  sup- 
ability  to  integrate  data  acquired  ports  the  work  performed  at  each  : 
from  shop  floor  devices.  level  of  the  organization.  Such  an  ] 

•  More  workable  interfaces  be-  analytical  framework  is  general  to  \ 
tween  the  design  and  manufactur-  all  manufacturing  operations,  ! 
ing  functions  in  both  MRP  II  and  even  though  it  obviously  cannot  ‘ 

L-  ' 

.  ,'e 

materials  requirements  planning  describe  a  particular  factory  per- 
(MRP),  insofar  as  bills  of  material  fectly. 

are  concerned  and  in  machining  The  Yankee  Croup  believes  the 
applications.  fundamental  organizing  principle 

•  Intelligent  windows  onto  the  in  the  manufacturing  world  is  a  hi- 

shop  floor  to  help  operating  man-  erarchical  division  of  responsibil- 
agers  make  better  decisions  and  ities.  Within  a  manufacturing  fa- 
remedy  problems  more  quickly.  cility,  the  three  fundamental  levels 

•  Computer  tools  further  down  of  the  hierarchy  are  defined  by  re- 

sponsibility  for  the  plant  as  a  organizational  hierarchy  are  in  di¬ 
whole,  a  department  and  a  work  rect  contact  with  the  shop  floor, 
area.  The  parallel  of  this  organiza- 

Those  responsible  for  the  plant  tional  framework  for  the  organiza- 
as  a  whole  are,  naturally,  those  re-  tion  of  computers  in  manufactur- 
sponsible  for  maintaining  the  in-  ing  is  a  six-level  hierarchy.  This 
terface  with  the  parent  corpora-  article  focuses  on  the  levels  of  the 
tion.  The  lower  levels  of  the  hierarchy  representing  computers 
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uTwoadsin 
Computerworld  Focus 
flooded  us  with  inquiries 
on  our  new  micro  product, 
EnerConnect  ’  ’ 


EnerConnect  is  the  second  major  micro 
product  from  Enertronics,  developers  of 
the  successful  EnetGraphics  package.  As 
the  ad  for  EnerConnect  says,  it  is  "...  the 
first  software  package  that  puts  mainframe 
graphics  capability  into  the  hands  of  any¬ 
one  with  an  IBM  PC  ...  or  3270  PC.” 

When  it  came  time  to  announce 
EnerConnect,  Randy  Andes  decided  to  use 
Information  Week,  Business  Week,  and 
Computerworld  Focus  As  Randy  puts  it, 

“. . .  we  knew  Computerworld  reached  the 
people  we  need  to  talk  to  from  past  ads  for 
EnetGraphics,  and  we  decided  to  test 
Focus  because,  as  the  name  says,  each 
issue  focuses  on  a  topic.  So,  we  could 
select  an  appropriate  editorial  environ¬ 
ment.” 

The  results?  “Computerworld  Focus  has 
produced  the  most  response  of  any  of  the 
publications  used  and,  by  far,  the  best 
response.  In  fact,  total  response  (via  the 
800  number)  lias  far  exceeded  expecta¬ 
tions.  We  further  intend  to  continue  to  tie 
into  Computerworld’s  editorial  calendar 
where  appropriate.” 

The  moral?  Well  focused  advertising  in  a 
well  focused  medium  will  produce  the  best 
results  every  time. 

Call  your  Computerworld  advertising  rep¬ 
resentative  for  more  details  on  upcoming 
issues  of  Computerworld  Focus. 


Randy  T.  Andes,  Director  of  Marketing. 
Enertronics  Research,  Inc.,  St.  Louis,  Missouri 


They’ll  know  you 
did  your  homework 


You’ll  know  you  made 
the  right  decision 

Lawson  products  are  specifically  designed  for  IBM  and  Burroughs 
Mainframes  and  the  IBM  System  38  Packages  include  General 
Ledger  Accounts  Payable  Accounts  Receivable  Fixed  Assets 
Purchase  Order  Inventory  Control  Order  Entry  Payroll  Person- 


1-800-672-0200 


CORPORATE  ACCOMPLISHMENTS 


__  _  Black  &  Decker  Corp. 

A  #1  1  _  L  I  manufacturing  by  stratt 
!\  I  wlf  I  r%*M  I  ers  and  manufacturing 
l  m  V  1  MAJ  U(41  manufacturing  system 

Standard 


B/acit  <6  Decker  Corp.  is  breathing  new  life  into 
manufacturing  by  strategic  integration  of  comput¬ 
ers  and  manufacturing  techniques.  The  result  is  a 
manufacturing  system  that  is  comprehensive  in 
_  _  scope  and  includes  some 

—  J  innovative  computer- 

I  llil  VI  ■  1 1  integrated  manufactur- 
limill  \Jk  ing  (CIM)  techniques. 


>  .  j 


At  Black 
&  Decker 


BY‘STAN'KOLODZIEJ 


pany  through  a  strategy  of  inte¬ 
grating  computers  and  manufac¬ 
turing  processes.  The  diversified 
company  based  in  Towson,  Md.,  in 
many  ways  is  already  global,  oper¬ 
ating  manufacturing  facilities  in 
England.  Continental  Europe, 
Singapore.  Brazil,  Mexico  and 
Canada.  These  countries  have  op¬ 
erated  autonomously  in  the  past, 
producing  products  geared  to  the 
variations  in  regional  markets  and 
installing  their  own  manufactur¬ 
ing  systems  and  computers. 

This  has  worked  admirably,  but 
it  has  produced  some  inefficien¬ 
cies  the  company  intends  to  reme¬ 
dy  with  its  concept  of  globaliza¬ 
tion. 

The  ball  started  rolling  with  the 
formation  of  a  Black  &  Decker 
CIM  (Computer-Integrated  Manu¬ 
facturing)  Steering  Committee  in 
1982,  made  up  of  the  Black  & 
Decker  heads  of  manufacturing  in 
North  America.  Phase  One  of  the 
committee’s  study  was  completed 


in  the  summer  of  1983. 

"By  the  time  of  the  study,  our 
concept  of  CIM  had  really  expand¬ 
ed,"  explained  A1  Wordsworth, 
corporate  vice-president,  manu¬ 
facturing  systems.  “We  had  taken 
it  from  perhaps  a  little  computer- 
I  aided  design  (CAD)  and  some  ma- 
i  chine  tools  to  a  corporate  philoso- 

■  phy  embracing  the  development, 
i  manufacturing,  distribution  and 
,  service  processes.  CIM  became  a 
I  Black  &  Decker  strategy." 

In  January  1984,  the  CIM  com- 
,  mittee  completed  its  study,  and  set 

■  forth  a  program  listing  nine  major 
1  CIM  categories  and  including  23 

-  major  projects.  From  the  list  of 
major  projects,  the  Manufacturing 

t  Planning  Control  System  (MPCS) 

-  project  was  given  high  priority.  A 

-  North  American  MPCS  subcom- 

-  mittee  was  formed  with  A1  Words¬ 
worth  in  charge. 

>  “Members  of  the  subcommittee 
r  were  primarily  users,  materials 

-  managers  from  various  manufac- 
i  turing  facilities,"  Wordsworth  ex- 
i  plained,  "with  support  from  our 
l  own  Information  Systems  group, 
e  Our  initial  challenge  was  to  define 
1  the  future  manufacturing  environ¬ 


ment  for  Black  &  Decker  —  what 
it  was  going  to  be  like  five  or  10 
years  down  the  road." 

Forces  were  already  working 
within  the  company,  according  to 


tween  the  various  manufacturing 
operations,”  he  said,  “and  sys¬ 
tems  support  people  had  been  re¬ 
quested  to  modify  and  supplement 
our  systems  because  our  modes  of 
operation  were  changing." 

In  the  past,  Wordsworth  said, 
most  of  Black  &  Decker’s  produc¬ 
tion  had  been  operated  on  a  job 
shop  basis.  Since  about  1982,  the 
company,  however,  had  also  been 
making  the  transition  to  a  Just-in- 
Time  type  of  manufacturing  envi¬ 
ronment  or  a  mixed  environment 
whereby  a  facility  might  be  80% 
Just-in-Time  production  and  20% 
job  shop  operations. 

“Just  In  Time  was  an  interest¬ 
ing  process  in  itself,”  Wordsworth 
explained.  "Back  then,  there  was 
very  little  information  on  it.  We 
had  to  dig.  We  suited  a  pilot  pro¬ 
ject  at  our  Fayettesville,  N.C., 
plant  to  test  the  Just-in-Time  the¬ 


ory  and  generate  some  enthusiasm 
at  the  grass  roots  level.  The  plant 
is  probably  now  about  85%  repeti¬ 
tive  manufacturing  which  means 
that  85%  of  the  caUlog  numbers 
built  in  that  plant  are  produced  on 
a  weekly  basis." 

At  the  same  time,  Wordsworth 
said.  Just  In  Time  was  being  im¬ 
plemented  in  other  plants.  "Then, 
because  of  the  communications. 
Just  In  Time  began  to  spread  ev¬ 
erywhere.  Plants  in  Europe  fol¬ 
lowed.  The  majority  of  Black  & 
Decker  plants  are  now  at  least  in 
some  phase  of  repetitive  manufac¬ 
turing." 

The  push  to  Just  In  Time  was 
also  placing  a  strain  on  existing 
manufacturing  software  that  had 
been  developed  in-house  in  the 
1960s  and  1970s.  “It  was  a  very 
sophisticated  system."  Words¬ 
worth  explained,  "and  was  a  stra¬ 
tegic  weapon  for  us  because  we 
did  well  in  terms  of  managing  our 
business  and  inventories.  But 
things  were  changing  and  most 
manufacturing  operations  re¬ 
quired  a  week  in  the  planning  cy¬ 
cle.  We  were  doing  some  planning 
on  an  hourly  basis  in  some  cases 
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or  issuing  orders  twice  a  day.  so 
we  were  developing  little  sub¬ 
systems  to  try  and  support  that. 


Our  initial  challenge  was  to  define  the  future 
manufacturing  environment  for  Black  &  Decker  — 
what  it  was  going  to  be  like  five  or  10  years 
down  the  road.  ’ 


“By  our  estimates."  Words¬ 
worth  said,  "both  software  final¬ 
ists  had  about  70%  of  our  re¬ 
quirements.  MSA,  however, 
could  talk  manufacturing  and 
they  had  global  support  —  and 
this  is  a  global  project." 

In  July  1985.  the  MPCS  com¬ 
mittee  took  its  budget  proposal 
to  the  Black  &  Decker 


WE'VE  ALWAYS  KEPT  YOU  AHEAD 
OF  YOUR  COMPETITION. 


what  kind  of  packaged  software 
we  could  find.  We  looked  at  52 
vendors  and  shortlisted  quickly 


modules  we  wanted.  By  late 
summer  1984  it  was  down  to 
two  vendors. 

"We  had  their  people  come  in 
and  make  presentations  with  the 
MPCS  group.  w<  -  1  '  1 


m  give  hands-on  demonstra- 


gland  plant.  Another  test  was  to 
respond  in  writing  to  our  set  of 
ee  how  close  a  ( 


tion  Systems  people  were  hea' 
ly  Involved,  counseling  on  so 
ware  selection  and  oth 
matters.  By  early  1985,  the  coi 


INTRODUCING  DAIA  GENERAL’S 
COMPUTER 


And  it’s  a  much  wider  range  of  cost- 
effective  solutions,  for  business  and 
industrial  automation.  Or  any  informa¬ 
tion  management  r — 1 
Today.  Data  Ger 


ance  highlights  every  model  of  our  new 
generation.  Including  our  high-speed 
dual-processor  supermini.  The  most 
powerful  single-board  supermini  yet 
available.  Our  advanced  DS/T%unify  of 


It  begins  with  the  new  MV/20000."' 
Five  times  as  powerful  as  the  original 
supermini,  this  compact  system  gives 

the  price  of  a  minicomputer. 

This  new  standard  of  price/perform- 


Our  new  generation  of  technology 
has  the  flexibility  and  reliability  to  be 
applied  in  almost  any  industry  In  any 
company  We  offer  a  truly  distributed 


tirigtools  to  aj  uSustry  leading^ 

system.  And  now  with  a  comprehen¬ 
sive  choice  of  networking— IBM,  LAN, 
PBX  and  more— you  have  all  the  connec¬ 
tions  you  need  to  your  existing  systems . 

system  compatibility  allow  you  to  run 
diverse  business  and  engineering 


throughs  is  compatible  with  all  that 


NOW  WE  CAN  PUT  YOU  MILES  AHEAD. 


NEW  GENERATION  OF  ADVANCED 
SOLUTIONS. 


Then  we'll  zero  in  on  business  graphics. 

If  you're  in  the  sraphics  end  of  the  business,  you've  sot  an 
even  bisser  reason  to  be  in  our  May  issue.  We'll  be  discussins 
the  latest  trends  in  the  market  and  the  hottest  technolosies 
available.  We'll  see  how  traditional  MIS/DP  systems  can  be  used 
for  exciting  graphics  —  and  which  applications  are  most  benefi¬ 
cial.  And,  we'll  help  our  readers  make  the  right  hardware  and 
— “ - -  for  their  own  special  needs. _ 


Reodi  Hie  people  you  wont  most. 

The  people  who'll  be  reading  our  office  automation  issue 
are  the  people  you  want  most.  129,000  MIS/DP  professionals 
who  subscribe  to  Computerworld.  Plus  thousands  of  pass-along 
readers.  Plus  attendees  at  NCGA  and  NCC. 

So,  if  you've  got  a  product  or  service  for  the  automated 
office,  we've  got  the  place  to  sell  it. 

May's  Computerworld  Focus  issue  on  Office  Automation. 

But  hurry,  closing  is  April  4.  For  more  information,  contact  Ed 
Marecki,  Vice  President/Sales,  Computerworld  Focus,  375  Cochi- 
tuate  Rd ,  Framingham,  MA  01701,  (617)  879-0700.  Or  call  your 
local  Computerworld  sales  representative. _ 


Issue:  May  14  -  Closing:  April  4 


With  increasing  competition,  businesses  are  beginning  to 
realize  the  necessity  —  and  urgency  —  of  becoming  more 
productive.  This,  in  turn,  calls  for  greater  office  automation  — 
and  is  creating  a  growing  market  for  computer-related  office 

^^InMay's  Computerworld  Focus,  we  deliver  that  market  to 
you  with  an  issue  devoted  to  solving  some  of  the  most  pressing 
office  automation  issues. 

We'll  focus  on  keeping  up  with  new  office  automation 
technologies  while  meeting  user  demands.  And  provide  experi¬ 
enced  user  strategies  and  tips  to  assist  MIS/DP  directors  in 
bringing  on  new  technologies  without  abandoning  existing  hard¬ 
ware  andsoftware _ _ 


TECHNOLOGY  INSIGHT 


^i-An 

Imperfect 
I  Union? 

The  importance  of  ensuring  MIS  and  end- 
user  harmony  is  reemerging  along  with  the 
proliferation  of  Automated  Storage  and 
Retrieval  Systems. 


Just  when  the  war  be¬ 
tween  MIS  and  end  us¬ 
ers  seemed  to  be  over, 
with  members  of  far- 
flung  departments  com¬ 
municating  with  each  other  and 
with  data  processing  professionals 
in  the  jargon  of  bits  and  bytes,  it 
seems  the  battle  for  computer  su¬ 
premacy  on  the  shop  floor  is  just 
heating  up. 

MIS  involvement  was  difficult 
to  exclude  in  manufacturing  re¬ 
source  planning  (MRP  II)  because 
MRP  II  runs  on  the  company 
mainframe.  And  most  manufactur¬ 
ing  professionals  who  wanted  to 
be  masters  of  their  own  applica¬ 
tions  had  to  go  first  through  MIS 
to  get  their  personal  computers 
and  then  through  the  information 


seem  intent  on  excluding  MIS 
from  the  ranks  whenever  possible, 
and  this  has  certainly  been  the 
case  with  the  installation  of  auto¬ 
mated  storage  and  retrieval  sys-- 
terns  (ASRS). 

ASRS  is  one  of  the  newest  of 
the  technologically  advanced  pro¬ 
jects  to  hit  the  factory  floor.  Al¬ 
though  some  ASRS  facilities  have 
been  in  operation  since  the  1960s, 
interest  has  been  spurred  in  the 
past  five  years  primarily  because 
the  facilities  lend  themselves  well 
to  MRP  II  and  Just-in-Time  manu¬ 


facturing  techniques. 

At  first  glance,  ASRS  appears  to 
be  a  pure  manufacturing  project 
—  a  neat  segue  from  the  older 
manually  tended  racks  of  parts 
and  finished  goods.  In  reality, 
though,  the  easy  metamorphosis 
exists  only  in  concept.  Of  para¬ 
mount  importance  is  the  interface 
between  the  minicomputer  that 
controls  the  ASRS  and  the  main¬ 
frame  that  stores  information 
needed  by  members  of  the  ac¬ 
counts  payable  and  receivable  de¬ 
partments,  cost  accounting,  order 
processing  and,  if  an  incentive  pay 
system  is  used,  the  payroll  depart¬ 
ment.  And  the  key  to  this  interface 
is  the  MIS  department. 

An  ASRS  is  often  a  separate 
building,  but  the  word  building  is 
used  loosely.  Actually,  while  the 
facility  looks  from  the  outside  like 
a  building  without  windows,  the 
inside  is  really  a  multistoried  ma¬ 
chine.  Controlled  by  computer, 
this  machine  is  made  up  of  convey¬ 
ors  and  racks.  Parts  and  finished 
goods  are  stored  in  a  random  man¬ 
ner,  very  much  like  bytes  on  a 
floppy  disk,  and  retrieved  when 

While  one  of  the  reasons  manu¬ 
facturing  companies  decide  to  in¬ 
stall  an  ASRS  is  its  space-saving 


—  and  low  inventories  are  the  pri¬ 
mary  goal  of  Just  In  Time.  The 
other  reason  may  affect  bottom- 
line  profitability  even  more:  Be¬ 
cause  ASRS  is  a  machine,  it  can  be 
amortized  over  a  shorter  period  of 
time  than  the  15-plus  years  neces¬ 
sary  to  amortize  the  cost  of  a  new 
building. 

Management  at  Whirlpool 
Corp.’s  Worldwide  Service  Parts 
Distribution  Center  in  LaPbrte, 
lnd.,  realized  in  1972  that  major 
plant  expansion  was  needed.  Plan¬ 
ning  began  immediately  to  build 
an  ASRS,  and  the  committee  in¬ 
cluded  members  of  all  appropriate 
departments,  including  MIS.  The 
project  was  completed  in  1975 
and  has  been  running  well  ever 

Robert  Lamb,  equipment  engi¬ 
neer  at  Whirlpool,  called  the  pro¬ 
ject  "very  successful"  and  as¬ 
cribed  part  of  the  success  to 
Whirlpool's  MIS  involvement,  par¬ 
ticularly  because  they  elected  to 
do  their  own  inventory  control  and 
location  assignments  on  the  main¬ 
frame  prior  to  the  ASRS  installa¬ 
tion.  “MIS  involvement  was  re¬ 
quired  because  they  handled  the 
programming  for  the  inventory, 
management  of  the  inventory  and 
the  assignment  of  locations  within 


the  rack  system,"  he  explained. 

Lamb  doubts  that  MIS  is  in¬ 
volved  in  the  day-to-day  ASRS  op¬ 
erations,  except  for  routine  main¬ 
tenance.  However,  the  company  is 
looking  to  upgrade  its  interface 
between  the  material  handling 
computer  and  the  mainframe,  and 
MIS  will  again  play  an  important 
role  in  that  upgrade.  Lamb  is  sure 
that  the  smoothness  that  charac¬ 
terized  the  initial  implementation 
will  hold  true  for  the  upgrade  be¬ 
cause  there  is  a  close  working  re¬ 
lationship  between  manufacturing 
and  MIS.  “We’re  all  on  the  same 
team,”  Lamb  said. 

Unfortunately,  the  success  sto¬ 
ry  at  Whirlpool  was  not  echoed  by 
others  interviewed  by  Computer- 
world  Focus.  An  MIS  executive  at 
a  Fortune  500  company  in  New 
York  described  the  history  behind 
his  company's  ASRS  implementa¬ 
tion  as  full  of  "political  undercur¬ 
rents"  that  "probably  contributed 
to  the  minimal  amount  of  MIS  in¬ 
volvement”  adding  that  "it's  cer¬ 
tainly  not  the  normal  way  of  doing 

This  particular  executive  who 
asked  not  to  be  identified  because 
“things  are  still  in  the  mill  and  all 
the  players  are  still  present." 
thinks  that  MIS  should  be  in¬ 
volved  from  the  beginning  and 
that  the  planning  and  implementa¬ 
tion  should  be  a  team  effort. 
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Sun  Microsystems  Announces 
Workstation  And  Processor 


Allen-Bradley’s  Vista  Lan/PC 
Connection  Bridges  Netwoiks 


WHATWI.H  FAT  IS. 

It’s  waste  in  process.  Paperwork.  The  huny- 
up-and-wait  on  the  production  line  Inventory 
shortages  and  stockpiles.  Product  defects.  They 
all  eat  profits  and  cost  you  your  competitive  edge 

HOW  TO  WHIP  IT. 

Skip  the  paperwork  in  production  control  and 
go  on  line  with  a  Tandem  NonStop  system. 
We've  got  the  applications  and  the  architecture 
to  solve  your  production  problems.  You  can 
minimize  set-up  time,  order  parts  as  needed 


UP  AND  EXPANDABLE 

Tandem's  unique,  fault-tolerant  design 
removes  two  big  headaches -down  time  and 
growing  pains.  The  system  stays  up  and  running, 
and  data  remains  avaiktble  no  matter  what  the 
workload  And  growth  is  modular  Just  add 
processors  as  needed  You  never  buy  more  than 
you  have  to. 

TOUR  OUR  PAPERLESS  FACTORY 
To  see  that  Tkndem’s  more  than  talk,  tour 
our  automated  factory  in  Austin, Texas.  We  don’t 


its  bridging  capability,  the  tying  together 
of  many  current  baseband  PC  file  server 
or  print  server  networks  to  the  broad- 

are  bridged  through  Vista  Lan/PC.  they 
retain  their  own  protocol  and  message 


Hewlett-Packard 
Offers  Controller 


aid  reduce  inventories  You  can  host  automated 
equipment,  conduct  on-line  tests  and  isolate 
defects  You  can  track  work  in  process  and  build 
a  complete  product  history  And  you  can  reduce 
production  cycle  time. 

GLM.  AT  LAST. 

Because  Tkndem  can  exchange  data  with  all 
major  vendors, we  overcome  the  incompatibility 
between  themWe  can  turn  your  discrete  set  of 
processors  into  an  integrated  system.  We  net¬ 
work  easily,  too.  We  can  link  several  sites  within 
a  factory We  can  link  several  factories  within  the 
country-or  the  world 


use  work  orders,  staging  areas  or  kitting  We  do 
use  techniques  you  could  use,  too.  Just  call  or 
write  to  the  address  below 

LETS  CHEW  THE  EAT 
Tandem  systems  are  already  at  work  for  major 
manufacturing  companies  in  the  automotive, 
aerospace,  electronics,  chemicals,  and  metal 
industries. 

To  find  out  what  we  can  do  for  you,  call  (800) 
482-6336.  Ask  far  our  brochure,  “Solutions  for 
Manufacturers:'  Or  write  to  Corporate  Head 
quarters:  19191  Valko  Parkway,  Dept  762-M, 
Cupertino,  California  95014 


So  it’s  your  job  to  find 

that  one  factory  management  system  that  will 
satisfy  everyone  in  the  company 


* 


We  know  what  its  like,  trying  to 
findafactory  management  system  that’ll 
meet  everyoneb  needs. 

It  can  be  a  real  headache. 

But  before  you  consider  doing 
anything  drastic,  consider  MANMAN?  from 
ASK  Computer  Systems. 

Its  a  comprehensive,  adaptable 
and  fully  integrated  factory  management 
information  system. 

Which  means? 

Which  means  that  everyone  in  your 


and  coordinate  every  MRPH  task,  but 
virtually  every  function  in  the  company. 

Rom  purchasing  to  payroll  to  field 
service.  Rom  controlling  materials  to 
controlling  overhead. 

For  all  the  comp'anyS  decision 
makers,  thereb  DecisionMaker’  Agreat 
new  MANMAN  product  that  lets  you  set 
limits  on  over  80  key  business  indicators 
(from  past  due  accounts  toWIP  inventory 
value),  alerts  you  to  when  the  limits 
have  been  exceeded  and  even  shows  you 
what  action  to  take. 

MANMAN  will  also  appeal  to  every 
department  supervisor 
Every  foreman 
Every  purchasing  agent 
And  everyone  else  in  the  company 
who  has  a  special  way  of  working  that's 
already  working 

MANMAN  won’t  change  that 


variable^let  you  adapt  the  system  to  le 

youruniquewayofdoingbusiness.  m 

And  its  modular  design  lets  you 
implementfUnctionsgraduallyorallat  wl 

once  (and  once  theyte  implemented,  ca 

theyte  already  integrated). 

Finally  those  who  aren’t  used  to 
computers-be  they  on  the  factory  floor 
or  in  the  executive  suite-will  quickly  _ 

get  used  to  MANMAN.Thanks  to  its  easy 
conversation-style  format,  helpful  help 
features,  and  a  comprehensive  user 
training  program. 

Mrffbe  thatb  why  for  more  than  a 
decade,  MANMAN  has  been  satisfying  the 
needs  of  manufacturers  all  over  the  world. 


And  whyweke  the  nation’s 
leading  independent  supplier  of  factory 
management  systems. 

So  if  you've  been  agonizing  over 
which  system  is  best  for  your  company 
call  us  at  80W-FACTORf 
And  stop  killingyourself. 


The  factory  of  the  future 
,  isnolonger 
a  theme  at  some  irade  show. 

It’s  become  a  definable,  realizable  • 
goal  for  manufacturing  executives. 
The  product  of  a  hard  look  at  manu¬ 
facturing  costs,  quality  standards, 
and  efficiency  targets,  it’s  the  factory 
we’d  build  today  if  we  could.  It’s 
the  factory  we’ll  all  have  to  build 
tomorrow  to  survive. 

In  the  factory  of  the  future, 
automation-arid  integration  are  key. 
So  is  an  overall  design  that  allows  for 


growth  and  minimized  obsolescence. 

We  think  the  factory  of  the  future 
will  be  built  around  our  Sperry  CIM 
system.  Because  it's  a  comprehen¬ 
sive,  secure  data  base  that  can  bridge 
different  islands  of  technology,  and 
make  them  part  of  one  powerful 
system. 

The  power  of  Sperry  CIM  lies  in 
i  distributed  data  base  which  inter¬ 


systems,  as  well  as  business  systems 
that  allow  you  to  integrate  from  con¬ 
ception,  to  the  shop  floor,  to  accounts 


payable  and  order  processing. 

What’s  significant  is  that  Sperry 
CIM  is  a  transportable  software 
system  that  won’t  become  obsolete. 
For  an  Information  Kit,  or  for  a 
demonstration  of  any  Sperry  CIM 
product  at  the  Sperry  Productivity 
Center  nearest  you,  call  toll-free 
1-800-547-8362  (ext.  50).  Or  write 
Sperry  Corporation,  P.O.  Box  500, 
Blue  Bell,  PA  19424-0024. 
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THE  FACTORY  OF  THE  FUTURE. 


